Abstract. Automatic pin machine is a kind of typical equipment widely used in mechanical and electronic industry, which is mainly used for automatic assembly of pinhole parts. In order to improve the efficiency and stability of the transmission system, the dynamic performance of planetary gears is studied. This paper uses UG to establish the dynamic model of planetary gears. Dynamic simulation and its motion law are obtained using Adams. The contact force between the planet gear and the center gear fluctuates around 5000N, and increases with the load. The results show that Adams can provide an effective prediction of the dynamic characteristics of planetary gear trains, and have a certain reference value for future structural improvements.
Introduction
Automatic pin machine is a kind of typical equipment widely used in mechanical and electronic industry, which is mainly used for automatic assembly of pinhole parts. The dynamic performance of the pin machine will directly affect the assembly efficiency and assembly accuracy. In order to improve the efficient and stable movement of mechanical equipment, many researchers have focused on kinematics analysis.
With the development of computer technology, virtual prototyping has become one of the necessary tools for researchers. Virtual prototyping technology not only predict the dynamic performance of the equipment, but also quickly improve the product structure and shorten the research and development cycle.
To improve the comprehensive performance of an automatic pin machine, dynamic performance of the transmission system has been analyzed in this paper. The dynamics model is established by UG and the simulation analysis is carried out by using the mechanical dynamics simulation software Adams. The dynamic performance of the planetary gear train is obtained, which lays a foundation for the optimization design of the mechanism in the future.
The working principle of the model
Planetary gear train is a swing gear train with only one degree of freedom. The planetary gear train is a kind of coaxial transmission, and several identical planetary gears are distributed around the sun gear. The planetary gear train has the advantages of compact structure, small volume, small mass, large carrying capacity, large transmission power range and transmission range, low running noise, high efficiency and long life.
The planetary gear train used in the automatic pin machine is composed of one sun gear, five planetary gears and one fixed gear, the structure is shown in figure  1 . The sun gear rotates and transmits the power to the five planetary gears by engaging with the five planetary gears. Finally, the rotation of the five planetary gears leads to the rotation of the automatic fixture platform to realize the rotation of the work piece, and then to install the pinhole parts into the connector and other work pieces under the work of the automatic manipulator.
Meshing curve calculation
The meshing line of a gear is very complicated, and the accuracy of the meshing line is related to the transmission accuracy of the gear system. The meshing of the gear is shown in figure 2. 
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i is the transmission ratio; 
Dynamic simulation analysis
Adams is a multibody dynamics simulation software for MSC company. Based on Lagrangian equation method, the system dynamics equation is established, and the virtual kinematics and dynamics analysis of a mechanical system is carried out. Finally, the motion law has been obtained [5] [6] .
Establishment of dynamic model
There are many methods to build dynamics model. Because the involute of gear model is more complicated, and it is difficult to establish the model, this paper uses UG software to build planetary gear train model. The established planetary gear train model was imported into Adams, and the model was established [7] .
Constraints
The model is a dynamic model of a planetary gear train. Due to the model is full of gears, the main constraints used in this paper are revolution joint and contact. All gears in the model are rotated with the ground, and the center of rotation is at the center of the gear. Contact constraints should be added between the center gear and the five planetary gears, and friction should be added to the contact setting. The constraint between the fixed gear and the five planetary gears is the same as the parameter between the center gear. The model with the added constraint is shown in figure 2 . 
Software implementations
In order to obtain the dynamic characteristics of the planetary gear train, the simulation of different working conditions is carried out in this paper, and the dynamic characteristic curve of the planetary gear train is obtained by comparison. Case 1: planetary gear train without load Firstly, the dynamics simulation analysis of the planetary gear train is verified the dynamic performance of the planetary gear train. The displacement velocity of the planetary gears during meshing is shown in Figure 3 . As can be seen from Figure 3 , the displacement of the planet gears is from -50 mm to 50mm, which is caused mainly by the limitation of fixed gear on the planet gears. figure 3 , the fluctuation of X direction in figure 6 is significantly lower than the maximum velocity in X direction of figure 3 is 99.2mm / s, and the maximum error is within 0.5%. With the increase of load, the fluctuation of X direction slows down, which accords with the phenomenon of low speed and heavy load. The velocity in the Y direction is similar to that in the X direction, with a maximum value of 70.1 mm / s. figure 5 , the range of fluctuations is smaller, but the peak is larger. The main reason is that there is vibration in the transmission process, and under the condition of load. There is a continuous starting phenomenon.
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Conclusion
Through the analysis of the working principle of the pin machine, planetary gear train is established using UG.Then the calculation of the meshing curve has carried on the theoretical analysis. In this paper, Adams is used for simulation analysis, and the dynamic characteristics of different working conditions are analyzed.The motion law and dynamics curve are obtained, which has certain reference value for the later optimization design. The results show that the Adams can effectively verify the model simulation test, not only can get the law of motion, but also can effectively prevent its failure. 
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